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LIGHT EMITTING COMPONENT

CROSS-REFERENCE TO RELATED
APPLICATION

This 1s a continuation application of and claims the
priority benelit of U.S. application Ser. No. 15/168,218, filed
on May 30, 2016, now allowed. The prior U.S. application
Ser. No. 15/168,218 1s a continuation application of and
claims the priority benefit of U.S. application Ser. No.
14/462,581, filed on Aug. 19, 2014, now patented, which
claims the priority benefit of Taiwan application serial no.
103120334, filed on Jun. 12, 2014. The entirety of each of
the above-mentioned patent applications 1s hereby incorpo-
rated by reference herein and made a part of this specifica-
tion.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The mvention relates to a light emitting component and,
more particularly, to a light emitting component having a
wavelength converting layer with at least one non-planar
surface.

2. Description of the Prior Art

Referring to FI1G. 1, FIG. 1 1s a schematic view 1llustrating
a light emitting component 1 of the prior art. As shown 1n
FIG. 1, the light emitting component 1 comprises a light
emitting diode 10 and a phosphor member 12. The phosphor
member 12 1s formed on the light emitting diode 10 by a
dispensing process or a spraying process, so as to package
the light emitting diode 10. In general, the phosphor member
12 contains phosphor powders for converting light emitted
by the light emitting diode 10 1nto a desired light color. As
shown 1n FIG. 1, since the phosphor member 12 covers the
light emitting diode 10 directly, a decrease 1n light intensity
may occur 1n the phosphor powders of the phosphor member
12 due to heat generated by the light emitting diode 10.
Furthermore, since a surface 120 of the phosphor member 12
1s planar, total reflection may occur easily while the light
emitted by the light emitting diode 10 passes through the
surtace 120. Moreover, the phosphor powders excited by the
light of the light emitting diode 10 at the surface 120 are
limited, such that the quantity of light output 1s limited
accordingly.

SUMMARY OF THE INVENTION

The invention provides a light emitting component having,
a wavelength converting layer with at least one non-planar
surface, so as to solve the aforesaid problems.

According to an embodiment of the invention, a light
emitting component comprises a light emitting unit, a mold-
ing compound and a wavelength converting layer. The light
emitting unit has a forward light emitting surface. The
molding compound covers the light emitting unit. The
wavelength converting layer 1s disposed above the molding
compound. The wavelength converting layer has a first
surface and a second surface opposite to the first surface,
wherein the first surface 1s located between the forward light
emitting surface and the second surface, and at least one of
the first and second surfaces 1s non-planar.

Preferably, the first surface contacts the molding com-
pound and 1s non-planar.
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2

Preferably, the second surface i1s non-planar.

Preferably, the light emitting component further com-
prises a light transmissible member disposed on the wave-
length converting layer, wherein the second surface contacts
the light transmissible member and i1s planar.

Preferably, the light emitting component further com-
prises a light transmissible member disposed between the
molding compound and the wavelength converting layer,
wherein the first surface contacts the light transmissible
member and 1s planar, and the second surface 1s non-planar.

Preferably, the wavelength converting layer 1s capable of
deforming when a mechanical force 1s exerted on the
wavelength converting layer.

Preferably, the light emitting component further com-
prises a retlective layer disposed on a side light emitting
surface of the light emitting unit around the forward light
emitting surface.

As mentioned 1n the above, the mvention disposed the
wavelength converting layer above the molding compound,
such that the wavelength converting layer does not contact
the light emitting unit, so as to prevent the decrease 1n light
intensity from occurring in the phosphor powders of the
wavelength converting layer due to heat generated by the
light emitting unit. Furthermore, at least one of the first and
second surfaces of the wavelength converting layer 1s non-
planar. When the first surface of the wavelength converting
layer, which contacts the molding compound, 1s non-planar,
the contact area between the wavelength converting layer
and the molding compound increases, such that the phos-
phor powders excited by the light of the light emitting unit
at the first surface increase, so as to enhance the quantity of
light output. When the second surface of the wavelength
converting layer, which does not contact the molding com-
pound, 1s non-planar, the total retlection can be reduced
while the light emitted by the light emitting unit passes
through the second surface. Still further, the mnvention may
dispose the light transmissible member on the wavelength
converting layer or between the molding compound and the
wavelength converting layer, wherein the light transmissible
member 1s used for gmding the light emitted by the light
emitting unit, so as to enhance the quantity of light output.
In addition, the light transmissible member may solidify the

light emitting component. Moreover, the invention may
dispose the retlective layer on the side light emitting surface
of the light emitting unit to reflect the light emitted by the
side light emitting surface of the light emitting unit, so as to
enhance the quantity of light output.

These and other objectives of the present invention will
no doubt become obvious to those of ordinary skill 1n the art
alter reading the following detailed description of the pre-
ferred embodiment that 1s 1llustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view illustrating a light emitting
component of the prior art.

FIG. 2 1s a schematic view illustrating a light emitting
component according to a first embodiment of the invention.

FIG. 3 1s a schematic view illustrating a light emitting
component according to a second embodiment of the 1nven-
tion.

FIG. 4 1s a schematic view illustrating a light emitting
component according to a third embodiment of the mnven-
tion.
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FIG. 5 1s a schematic view 1llustrating a light emitting
component according to a fourth embodiment of the inven-
tion.

FIG. 6 1s a schematic view 1llustrating a light emitting
component according to a fifth embodiment of the invention.

FIG. 7 1s a schematic view 1llustrating a light emitting

component according to a sixth embodiment of the mnven-
tion.

DETAILED DESCRIPTION

Referring to FIG. 2, FIG. 2 1s a schematic view 1llustrating,
a light emitting component 2 according to a first embodi-
ment of the invention. As shown 1n FIG. 2, the light emitting,
component 2 comprises a light emitting unit 20, a molding
compound 22 and a wavelength converting layer 24. The
light emitting unit 20 has a forward light emitting surface
200. The molding compound 22 covers the light emitting
unit 20. The wavelength converting layer 24 1s disposed
above the molding compound 22. The wavelength convert-
ing layer 24 has a first surface 240 and a second surface 242
opposite to the first surtace 240, wherein the first surface 240
1s located between the forward light emitting surface 200
and the second surface 242.

In this embodiment, the light emitting unit 20 may be, but
not lmited to, a light emitting diode. A material of the
molding compound 22 may be silicone, epoxy or other
molding compounds. The wavelength converting layer 24
may be made of a mixture of a transparent glue and
phosphor powders. The wavelength converting layer 24 may
convert a wavelength of the light emitted by the light
emitting unit 20 into another wavelength, so as to change the
light color of the light emitting unit 20.

As shown 1n FIG. 2, the first surface 240 of the wave-
length converting layer 24 contacts the molding compound
22 and 1s non-planar. Furthermore, the second surface 242 of
the wavelength converting layer 24 1s also non-planar. In this
embodiment, the first surface 240 and the second surface
242 of the wavelength converting layer 24 may be wave-
shaped. However, 1in another embodiment, the first surface
240 and the second surface 242 of the wavelength convert-
ing layer 24 may be saw-toothed, scraggy or other regular/
irregular shapes according to practical applications.

In this embodiment, the wavelength converting layer 24
may be made through, but not limited to, the disclosure of
Tarwan Patent Application No. 102132241. Specifically, the
wavelength converting layer 24 of the mvention 1s capable
of deforming when a mechanical force 1s exerted on the
wavelength converting layer 24. In other words, the wave-
length converting layer 24 1s flexible. Accordingly, a non-
planar surface may be formed between the wavelength
converting layer 24 and the molding compound 22 through
a bonding process or other simple processes without a
complicated semiconductor process when the first surface
240 of the wavelength converting layer 24 contacts the
molding compound 22.

Referring to FIG. 3 along with FIG. 2, FIG. 3 1s a
schematic view illustrating a light emitting component 3
according to a second embodiment of the mvention. The
main difference between the light emitting component 3 and
the atoresaid light emitting component 2 1s that the second
surface 242 of the wavelength converting layer 24 of the
light emitting component 3 1s planar. It should be noted that
the same elements in FIG. 3 and FIG. 2 are represented by
the same numerals, so the repeated explanation will not be
depicted herein again.
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Retferring to FIG. 4 along with FIG. 2, FIG. 4 1s a
schematic view 1illustrating a light emitting component 4
according to a third embodiment of the invention. The main
difference between the light emitting component 4 and the
aforesaid light emitting component 2 1s that the first surface
240 of the wavelength converting layer 24 of the light
emitting unit 4 1s planar. It should be noted that the same
clements 1 FIG. 4 and FIG. 2 are represented by the same
numerals, so the repeated explanation will not be depicted
herein again.

As the light emitting components 2, 3 and 4 shown 1n
FIGS. 2 to 4, the invention may make at least one of the first
surface 240 and the second surface 242 of the wavelength
converting layer 24 to be non-planar according to practical
applications. When the first surface 240 of the wavelength
converting layer 24, which contacts the molding compound
22, 1s non-planar, the contact area between the wavelength
converting layer 24 and the molding compound 22 increases
(e.g. the non-planar contact area of the invention may be 1.1
times the planar contact are of the prior art), such that the
phosphor powders excited by the light of the light emitting
unit 20 at the first surtface 240 increase, so as to enhance the
quantity of light output. When the second surface 242 of the
wavelength converting layer 24, which does not contact the
molding compound 22, 1s non-planar, the total reflection can
be reduced while the light emitted by the light emitting unit
20 passes through the second surface 242. Moreover, the
invention disposed the wavelength converting layer 24
above the molding compound 22, such that the wavelength
converting layer 24 does not contact the light emitting unit
20, so as to prevent the decrease 1n light intensity from
occurring in the phosphor powders of the wavelength con-
verting layer 24 due to heat generated by the light emitting
unit 20.

Referring to FIG. 5 along with FIG. 2, FIG. 5§ 1s a
schematic view illustrating a light emitting component 3
according to a fourth embodiment of the invention. The
main difference between the light emitting component 3 and
the aforesaid light emitting component 2 is that the light
emitting component 5 further comprises a light transmaissible
member 50. As shown m FIG. 5, the light transmissible
member 50 1s disposed on the wavelength converting layer
24, wheremn the second surface 242 of the wavelength
converting layer 24 contacts the light transmissible member
50 and 1s planar. In this embodiment, the light transmissible
member 50 15 used for guiding the light emitted by the light
emitting unit 20, so as to enhance the quantity of light
output. In addition, the light transmissible member 50 may
solidify the light emitting component 5. Furthermore, a
material of the light transmissible member 50 may be glass,
sapphire or other light transmissible maternials. Specifically,
since the wavelength converting layer 24 of the invention 1s
capable of deforming when a mechanical force 1s exerted on
the wavelength converting layer 24, the invention may
dispose the wavelength converting layer 24 on the light
transmissible member 50 first, dispose the light transmis-
sible member 50 on the molding compound 22, and then
perform a bonding process or the like to form the non-planar
first surface 240. Accordingly, the invention can save manu-
facture time and cost. It should be noted that the same
clements 1 FIG. 5 and FIG. 2 are represented by the same
numerals, so the repeated explanation will not be depicted
herein again.

Referring to FIG. 6 along with FIG. 2, FIG. 6 1s a
schematic view illustrating a light emitting component 6
according to a fifth embodiment of the imnvention. The main
difference between the light emitting component 6 and the
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aforesaid light emitting component 2 1s that the light emat-
ting component 6 further comprises a light transmissible
member 60. As shown in FIG. 6, the light transmissible
member 60 1s disposed between the molding compound 22
and the wavelength converting layer 24, wherein the {first
surtace 240 of the wavelength converting layer 24 contacts
the light transmissible member 60 and 1s planar, and the
second surface 242 1s non-planar. In this embodiment, the
light transmissible member 60 1s used for gmiding the light
emitted by the light emitting unit 20, so as to enhance the
quantity of light output. In addition, the light transmissible
member 60 may solidily the light emitting component 6.
Furthermore, a material of the light transmissible member
60 may be glass, sapphire or other light transmissible
materials. It should be noted that the same elements 1n FIG.
6 and FIG. 2 are represented by the same numerals, so the
repeated explanation will not be depicted herein again.

Referring to FIG. 7 along with FIG. 2, FIG. 7 1s a
schematic view illustrating a light emitting component 7
according to a sixth embodiment of the invention. The main
difference between the light emitting component 7 and the
aforesaid light emitting component 2 1s that the light emat-
ting component 7 further comprises a reflective layer 70. As
shown 1n FIG. 7, the reflective layer 70 1s disposed on a side
light emitting surface 202 of the light emitting unit 20
around the forward light emitting surface 200. In this
embodiment, the reflective layer 70 can retlect the light
emitted by the side light emitting surface 202 of the light
emitting unit 20, so as to enhance the quantity of light
output. Preferably, a vertical height H1 of the reflective layer
70 may be larger than or equal to a vertical height H2 of the
side light emitting surface 202 of the light emitting unite 20,
so as to reflect the light emitted by the side light emitting
surface 202 of the light emitting unit 20 effectively. Fur-
thermore, a side surface 700 of the retlective layer 70 and a
side surface 244 of the wavelength converting layer 24 may
be coplanar. Still turther, a matenial of the reflective layer 70
may comprise polymer material (e.g. silicone, epoxy, etc.),
metal oxide material (e.g. Ti0,, ZrO,, Al,O,, Zn0O, etc.),
metal material (e.g. Al, Ag, etc.) or a combination thereof.
Preferably, the matenal of the reflective layer 70 may be the
combination of the polymer material and the metal oxide
matenal, so as to reduce the cost and simplify the process.
It should be noted that the same elements 1n FIG. 7 and FIG.
2 are represented by the same numerals, so the repeated
explanation will not be depicted herein again.

As mentioned 1n the above, the mvention disposed the
wavelength converting layer above the molding compound,
such that the wavelength converting layer does not contact
the light emitting unit, so as to prevent the decrease 1n light
intensity ifrom occurring in the phosphor powders of the
wavelength converting layer due to heat generated by the
light emitting umt. Furthermore, at least one of the first and
second surfaces of the wavelength converting layer 1s non-
planar. When the first surface of the wavelength converting,
layer, which contacts the molding compound, 1s non-planar,
the contact area between the wavelength converting layer
and the molding compound 1increases, such that the phos-
phor powders excited by the light of the light emitting unait
at the first surface increase, so as to enhance the quantity of
light output. When the second surface of the wavelength
converting layer, which does not contact the molding com-
pound, 1s non-planar, the total reflection can be reduced
while the light emitted by the light emitting unit passes
through the second surface. Still further, the invention may
dispose the light transmissible member on the wavelength
converting layer or between the molding compound and the
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wavelength converting layer, wherein the light transmissible
member 1s used for gmding the light emitted by the light
emitting unit, so as to enhance the quantity of light output.
In addition, the light transmissible member may solidify the
light emitting component. Moreover, the invention may
dispose the retlective layer on the side light emitting surface
of the light emitting unit to reflect the light emitted by the
side light emitting surface of the light emitting unit, so as to
enhance the quantity of light output.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaiming the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended
claims.

What 1s claimed 1s:

1. A light emitting component, comprising:

a light emitting unit having electrodes disposed a lower
surface thereof:

a retlective layer attached to a side surface of the light
emitting unit and at least exposing the electrodes and a
top surface of the light emitting unat;

a wavelength conversion layer disposed over the light
emitting unit and the retlective layer; and

an encapsulation layer, disposed between the light emat-
ting unit and the wavelength conversion layer, covering
the top surface of the light emitting unit and at least a
portion of the reflective layer,

wherein the wavelength conversion layer has a non-planar
surface and the light emitting component has a flat side
surface comprising the retlective layer and the wave-
length conversion layer.

2. The light emitting component of claim 1, wherein the
clectrodes are protruded from a lower surface of the retlec-
tive layer.

3. The light emitting component of claim 1, wherein the
non-planar surface 1s located at one side of the wavelength
conversion layer opposite to the light emitting unait.

4. The light emitting component of claim 1, wherein the
non-planar surface 1s located at one side of the wavelength
conversion layer facing to the light emitting unait.

5. The light emitting component of claim 4, wherein a
thickness of the encapsulation layer 1s not uniform.

6. The light emitting component of claim 4, wherein the
clectrodes are protruded from a lower surface of the retlec-
tive layer.

7. The light emitting component of claim 4, wherein the
flat side surface further comprises the encapsulation layer.

8. The light emitting component of claim 3, wherein a
thickness of the encapsulation layer 1s not uniform.

9. The light emitting component of claim 3, wherein the
clectrodes are protruded from a lower surface of the retlec-
tive layer.

10. The light emitting component of claim 3, wherein the
flat side surface turther comprises the encapsulation layer.

11. The light emitting component of claim 3, wherein an
interface between the wavelength conversion layer and the
encapsulation layer 1s non-planar.

12. The light emitting component of claim 2, wherein a
thickness of the encapsulation layer 1s not uniform.

13. The light emitting component of claim 2, wherein the
flat side surface further comprises the encapsulation layer.

14. The light emitting component of claim 1, wherein a
thickness of the encapsulation layer 1s not uniform.
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15. The light emitting component of claim 1, wherein the
flat side surface further comprises the encapsulation layer.
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